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by 
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During  Cruises  VEMA  lh  and  VEMA  16,  which  took  place  in  1958  and 
I960  respectively,  the  Research  Vessel  VEMA  occupied  hydrographic  stations 
in  the  Indian  Ocean,  Gulf  of  Aden  and  the  Red  Sea.  The  positions  of  the 
stations  are  shown  in  figure  1. 

Because  of  the  forthcoming  multiple-ship  survey  of  the  Indian 
Ocean  which  is  being  planned  for  1961-1962,  we  felt  that  it  would  aid  the 
planning  for  this  survey  if  the  observations  made  by  VEMA  in  the  Indian 
Ocean  area  were  published  in  advance  of  the  formal  cruise  report. 

Salinity  determinations  during  VEMA  lU  were  made  on  board,  using 
the  Knudsen  method  of  titration  (Woods  Hole  Oceanographic  Institution  19U6) , 
and  in  addition  water  samples  from  each  observation  level  were  stored  in 
glass  bottles  having  screw  caps  fitted  with  polyethylene  gaskets.  After 
the  completion  of  the  cruise,  about  half  of  the  stored  samples  were  measured 
again  using  a  salinity  bridge,  modified  Wenner,  Smith,  Soule  type,  (Paquette 
1958)  which  was  made  at  the  University  of  Washington  and  made  available  to 
us  by  the  Office  of  Naval  Research.  The  values  did  not  differ  greatly  from 
the  shipboard  values. 

In  all  cases  where  samples  were  analyzed  using  the  salinity  bridge, 
the  resulting  values  obtained  were  used  in  this  report.  On  the  samples 
which  were  rechecked  using  the  Knudsen  method,  an  estimated  error  of  +  0.0U  °/oo 
was  found  and  is  indicated  on  the  station  list. 

TKe  salinity  determinations  which  were  made  during  VEMA  16  were  all 
done  on  board  the  ship,  using  the  salinity  bridge. 
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CRUISE  VEMA  14  AND  16 
HYDROGRAPHIC  STATIONS  INDIAN  OCEAN 


Digitized  by  the  Internet  Archive 
in  2020  with  funding  from 
Columbia  University  Libraries 


https://archive.org/details/oceanographicdatOOfrie 
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Dissolved  oxygen  determinations  were  made  upon 
the  completion  of  each  station,  using  the  Winkler  method 
of  titration,  which  is  considered  to  have  an  accuracy  of 
+0.03  m./l.  The  Nansen  bottles  which  were  used  had  been 
treated  by  coating  the  inside  of  each  bottle  with  parafin 
in  order  to  prevent  oxidation  between  the  walls  of  the 
fcottia  «nd  the  water  sample* 

The  station  lists  follow  and  give  the  data 
obtained*  It  should  be  noted  that: 

1.  The  latitude  and  longitude  are  the  mean 
position  of  the  station. 

2.  The  time  is  local  time  and  indicates  the  time 
at  which  the  messenger  was  sent  on  the  shallow 
cast. 

3*  The  sonic  depth  for  each  station  was  obtained 
by  use  of  the  Precision  Depth  Recorder  MK  V-A 
(Luskin  and  Roberts  1955)  and  the  PDR  value 
was  corrected  using  Matthews  Tables  (Matthews 

1939). 

4*  The  BT#  is  the  slide  number  for  the  bathy¬ 
thermograph  observation  which  was  taken  on  or 
near  the  hydrographic  station  for  which  data 
is  given. 

5.  The  wire  angle  is  the  wire  angle  when  the 
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messenger  was  released. 

6.  A  break  In  the  figure  listing  indicates  that 
two  or  more  casts  were  taken  at  that  station. 

7.  The  observed  depths  marked  with  an  asterisk 
are  those  at  which  a  protected  thermometer  was 
paired  with  an  unprotected  thermometer.  The 
accuracy  of  all  the  observed  depths  is  esti¬ 
mated  to  be  meters  on  shallow  casts  and 
+10  meters  on  deep  casts. 

8.  Temperatures  were  obtained  using  deep  sea 
reversing  thermometers  with  an  accuracy 
estimated  to  be  +0.02°C. 

Bathythermograph  observations  were  made  every 
hour  and,  on  occasions,  every  half  hour  during  both  cruises. 
The  bathythermograms  will  be  presented  in  a  separate  volume 
at  a  later  date. 

The  research  reported  herein  was  supported  by 
the  National  Science  Foundation,  and  the  Office  of  Naval 
Research  (Contract  Nonr  266(48) ),  and  the  Atomic  Energy 
Commission  (Contract  AT(30-l)l808) • 
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CRUISE  VEMA.  lh 


VESSEL  VEMA 
CRUISE  wr 
STATION  ~Wk 
DATE  lh  IV  58 
LOCAL  TIME  22:00 


LAT  3U-19S 
LONG  1^0BT5E 
SONIC  DEPTH  2g6  M 
BT  #1276 
WIRE  ANGLE  17° 


DEPTH 

(M) 

TEMP 

(°c) 

SAL 

°/oo 

°2 

ml/1 

* 

0 

18.1*1* 

35.1*02 

5.22 

10 

18.1*4 

35.388 

5.22 

19 

15.37 

35.156 

5.U3 

29 

13.26 

35.006 

5.28 

U8 

10.58 

3U.833 

h*6U 

72 

9.80 

31*. 780 

1*.35 

96 

9.1*5 

3U.763 

1*  .30 

u*i* 

8.38 

3U.672 

3.50 

191 

7.57 

3l*.588 

3.73 

VESSEL  VEMA 
CRUISE  #HT” 
STATION  W& 

DATE  16  IV  ^8 
LOCAL  TIME  18:00 


LAT  36°39S 
LONG  TF28E 

soNic"wnru5o3 

BT  #  1309 

WIRE  ANGLE 
shallow  cast  0° 


m 


mid  cast  20° 
deep  cast  25° 


DEPTH 

(M) 

TEMP 

(°C) 

SAL 

°/oo 

°2 

ml/1 

0 

22.06 

35.505 

U.89 

9 

21.87 

35.1*53 

1*.72 

18 

21.91* 

35.1*59 

1*.92 

27 

21.81 

35.UU5 

1*.67 

18 

21.66 

35.1*1*8 

[*.70 

73 

21.10 

35.1*56 

l*.32 

97 

— 

35.505 

1*  .70 

1U8 

— 

35.512 

1*.53 

198 

— 

35.1*81 

l*.5o 

298 

16.95 

35 .1*66 

1*.32 

126* 

20.37 

35.521* 

— 

U28 

15.1*7 

35.1*31* 

— 

516* 

11*.  26 

35.361* 

— 

688 

12*13 

35.127 

— 

862* 

10.35 

31*.  891 

— 

iol*o 

8.35 

31*. 680 

— 

66U 

— • 

35.139 

lu6U 

836 

— 

31*.  891 

1*.72 

1012 

----- 

31*. 673 

U.U6 

1271* 

5.1*9 

31*.  1*91* 

i*  .23 

1707 

3.70 

31*. 618 

3.U6 

211*7 

2*71 

31*.  772 

1*.31 

2581* 

2.51* 

3lw8UU 

i*.8o 

31*59* 

1.79 

31*.  808 

1*.92 

3892* 

1.31* 

31*.  767 

5.02 

The  depths  on  the 

deep  cast 

are  estimated 

to  be  accurate  to  +  20  meters* 
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VESSEL  VEMA 
CRUISE  J  lET 
STATION  fl 15” 
DATE  19  IV38 
LOCAL  TIME  01:00 


LAT  3h°l5S 
LONG  2^°07E 
SONIC  DEPTH  117  to 
BT  #  1338 
WIRE  ANGLE  0° 


VESSEL  VEMA 
CRUISE  5TK 
STATION  /RTF" 
DATE  26  IVT8 
LOCAL  TIME  12:30 


LAT  29°U6»S 
LONG  3'pl6TE 

SONIC  DEPTH  U987 
ET  #  lh28 
WIRE  ANGLE 
shallow  cast  5° 


DEPTH 

(m) 

TEMP 

(°c) 

SAL 

°/oo 

°2 

ml/1 

0 

19.05 

35.282 

5.15 

9 

18. 9l* 

35.267 

1*.90 

18 

18.98 

35.267 

5.05 

29 

13.80 

35.132 

3.81* 

U8 

10.18 

31*.  931 

1*.09 

68 

8.68 

3U.775 

U.15 

88 

8.58 

3U.779 

U.22 

108 

8.55 

3l*.769 

U.15 

deep  cast  22° 


DEPTH 

(a) 

TEMP 

(°c) 

SAL 

°/oo 

°2 

ml/1 

0 

25.50 

35.1*63 

1*.1*9 

9 

25.1*1* 

35.1*36 

U.U8 

18 

25.1*2 

35.1*31* 

U.66 

27 

25.1*8 

35.1*1*6 

U.U9 

U8 

25.1*2 

35.1*71* 

l*.5l 

73 

21*.  7  9 

35.61*7 

U.60 

97 

23.27 

35.585 

1*.76 

11*8 

19.39 

35.1*81* 

lull 

198 

17.38 

35.509 

1*  .20 

298 

11*.  93 

35.1*19 

U.U5 

399 

13.36 

35.295 

U.7U 

1*99 

11.98 

35.117 

1*.80 

600* 

10.70 

31*. 939 

U.96 

795* 

8.06 

1*.75 

993* 

5.66 

3U.528 

1*.63 

1190 

U.Uo 

3U.56U 

3.70 

1U92* 

3.67 

3U.66U 

3.1*6 

1990 

2.68 

31*. 763 

1*.21 

21*85* 

2.37 

31*.  807 

1*.53 

2983* 

2.11 

31*.  816 

U.75 

3997* 

0.91* 

3l*.738 

1*.76 

UU96 

0.65 

31*. 718 

a. 88 

1*969*- 

0.60 

3l*.702 

a.85 
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VESSEL  VEMA 
CRUISE  FIH 
STATION  FEET 
DATE  28  I V  5# 
LOCAL  TIME  01:00 


LAT  29°01  S 
LONG  l|Ou36"  E 
SONIC  DEPTH  U777M 
BT  #  1UU8 
WIRE  ANGLE 
shallow  cast  12° 


VESSEL  VEMA 

cruise  rm 

STATION  fW 
DATE  29  IVT8 
LOCAL  TIME  17  00 


LAT  28°28.5  S 
LONG  liU°22  E 
SONIC  DEPTH  2286  M 
BT  #  1U72 
WIRE  ANGLE 
shallow  cast  2° 


deep  cast  25° 


mid  cast 
deep  cast 


DEPTH 

TEMP 

SAL 

°2. 

(m) 

(°C) 

°/oo 

ml/l 

DEPTH 

TEMP 

SAL 

°2. 

(m) 

(°C) 

°/oo 

ml/1 

0 

25.05 

35.358 

1*  .62 

9 

25.15 

35.31*6 

i*.7l* 

0 

— 

35.662 

1*.32 

17 

25.17 

35.31*1 

1*.70 

9 

23.92 

35.663 

I1.6I 

26 

25.23 

35.336 

U.6U 

18 

23.52 

35.61*9 

1*.70 

h7 

25.15 

35.332 

1*.70 

27 

23.50 

35 .61*5 

1*  .67 

71 

21*. 95 

35.U31 

1*.76 

U8 

23.31 

35.651* 

1|.66 

95 

23.91 

35.609 

n.69 

73 

22.26 

35.621 

U.75 

lit5 

20.1*2 

35.1*35 

1*.17 

97 

19.35 

35.525 

1*.76 

191* 

18.72 

35.1*71* 

l*.i5 

1U8 

17.71* 

35.1*96 

1.56 

292 

16.21 

35.1*91* 

U.li9 

198 

16.93 

35.501 

1*.62 

391* 

11*.  36 

35.386 

1*.93 

298 

15.82 

35.1*77 

l|.7l| 

U89 

13.25 

35.268 

I|.66 

399* 

ll|.61| 

35.1*35 

1|.61| 

588* 

12.07 

35 .111 

5.06 

1*99 

13.32 

35.269 

1*.61 

h36* 

13.89 

35.331* 

l*.70 

596* 

11.99 

35.103 

1*.80 

660* 

11.26 

35.025 

5.00 

789* 

10.10 

31*.  81*7 

1*.75 

857 

8.87 

31*. 720 

l*.82 

983* 

7.11* 

3U.571 

ii.nn 

1158* 

5.18 

31*  .501 

1*  .07 

1175 

1*.70 

3U.1i69 

1*.05 

1671* 

3.71? 

31*.  718 

3.28 

3.82 

2178* 

2.67 

31*. 763 

lu  36 

li|8ll* 

3.70 

3U.577 

2718* 

2.33 

3l|.808 

U.6U 

11*71* 

2.58 

31*.  717 

li.lll 

3766* 

1.51* 

3U.776 

I1.9I1 

2  2  ill* 

2. 11I1 

31*.  756 

U.16 

1*301* 

0.93 

31*. 727 

1 *.95 

U568* 

0.66 

31*  .7  85 

1*.97 

1110 

15° 


VESSEL  VEMA 
CRUISE  Fig 
STATION  F95_ 
DATE  2  V  F8 
LOCAL  TIME  11:30 


LAT  29°01S 
LONG  5TT9E 
SONIC  DEPTH  9091  m 
BT  #  1318 
WIRE  ANGLE 
shallow  cast  39° 
deep  cast  60° 


VESSEL  VEMA 
CRUISE  Fig 
STATION  F9T 
DATE  h  V  5B 
LOCAL  TIME  10:19 


LAT  23°37S 
LONG  gU°U3E 

BT  #  19U9 

WIRE  ANGLE 


shallow  cast  9° 
deep  cast  19° 


DEPTH 

(m) 

TEMP 

(°C) 

SAL 

°/oo 

& 

DEPTH 

(m) 

TEMP 

(°C) 

SAL 

°/«o 

°2 

ml/l 

0 

26.50 

31*. 89 

1*.52 

0 

35.12 

U.U3 

7 

26.91 

3U.88 

l*.5o 

9 

25.18 

35.07 

l*.5l 

lg 

26.93 

31*.  87 

U.U8 

18 

25.22 

35.08 

U.96 

21 

26.97 

31*. 87 

!*.52 

27 

25.26 

35.08 

U.9U 

38 

26.91* 

3)j.87 

1*.50 

U8 

25.20 

35.07 

l*.57 

98 

25.1*1 

35.05 

U.75 

73 

2g,6g 

35.25 

U.61 

76 

21*  .1*0 

35.21 

U.83 

97 

23.97 

35.35 

b.62 

117 

21.75 

35.61 

1*  .99 

1U8 

19.89 

35.1*7 

3.91* 

156 

19.70 

35.62 

3.97 

197 

18.  hh 

35.56 

U.29 

235 

16.80 

35.53 

g.86 

297 

15.50 

39oU8 

U.52 

31U* 

15.32 

33.U8 

U.61 

398* 

13.72 

35.37 

U.82 

391* 

13.79 

35.35 

5.oo 

1*97 

12.63 

35.22 

b.96 

1*73* 

12.63 

35.20 

5.07 

998* 

11.28 

35.02 

5.00 

666* 

10.31* 

3l*.91 

U.91 

68U* 

10.32 

3U.  88 

b.96 

798* 

8.1*1 

31*.  67 

1*.72 

878* 

7.71* 

3l*.5  9 

U.69 

953 

6.39 

3U.51 

1*  .37 

1068 

5.12 

3l*  .1*9 

1*.23 

1190* 

g.uu 

3b.9U 

l*.ll* 

1358* 

3.50 

3l*. 59 

3.99 

1366 

3.06 

31*. 65 

3.61 

181*1* 

2.51* 

31*. 70 

3.12 

1893* 

2.1*7 

31*. 72 

3.80 

2329* 

2.21 

3l*.7l* 

3.92? 

221*8* 

2.20 

31*. 76 

3.78 

2818* 

1.92 

31*.  71* 

3.80 

3000* 

1.87 

31*.  75 

3.70 

3712 

1.28 

3U.73? 

U  .17 

31*13 

1.62 

31*.  71* 

3.89 

3911* 

1.18 

31*.  71* 

U  .31 

3830* 

1.1*5 

3U.73 

1*.  30 

m 


The  Observation  depths  for  the  deep  cast 
have  an  accuracy  of  +  20  meters 
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VESSEL  VEMA 
CRUISE  #  IE 
STATION  WJ> 2 
DATE  6  V  F8 
LOCAL  TIME  11:30 


LAT  22°57 S 
LONG  58°19.5E 
SONIC- DEPTH  h'382  ra 
BT  #  1575 
WIRE  ANGLE  2° 


VESSEL  VEMA 
CRUISE  FTE 
STATION 

DATE  12  V  58 
LOCAL  TIM  '  12:35 


LAT  18°26.6S 
LONG  59°05E 
SONIC  DEPTH  2706  M 
ET  #  1599 
WIRE  ANGLE 


DEPTH  TEMP  SAL  02 

(m)  (°C)  5/oo  ml/1 


0 

26.00 

3U.91 

1*.36 

9 

25.97 

3U.86 

U.U5 

18 

26.02 

31*. 87 

U.UU 

27 

26.03 

31*. 87 

h*h3 

U8 

25.95 

3U.88 

U.U6 

73 

2  5.99 

35.17 

h.hh 

97 

22.91* 

35.1*1 

1*.70 

1U8 

20.52 

35.1*6 

U.16 

198 

18.67 

35.1*5 

3.66 

295 

16.31 

35.5U 

U.U3 

395 

13.88 

35.36 

1*.77 

U9U 

12.07 

35.11 

1*.95 

591* 

10.91* 

31*.  97 

lt.99 

shallow  cast  9° 
deep  cast  28° 


DEPTH 

(m) 

TEMP 

(°C) 

SAL 

°/oo 

°2 

ml/1 

0 

26.78 

21*.  808 

U.36 

9 

26.76 

3U.671 

h.36 

18 

26.77 

31*.  660 

1*.U2T 

27 

26.81 

3U.668 

U.36 

U8 

26.91 

3U.661 

1*.38 

73 

26.73 

3U.668 

l*.l*2 

97 

21*. 78 

3U.715 

It.  69 

11*7 

21.96 

35.161 

3.95 

197 

20.38 

3.70 

296 

16.66 

35.UU6 

3.56 

397 

13.27 

35.301 

U.56 

U96 

10.92 

31*. 976 

1*.95 

597* 

9.06 

31*. 736 

l*.75 

625* 

9.10? 

31*. 729 

h.67 

809* 

6.U7 

31*. 631* 

2.90 

100055- 

5.1*0 

31*. 650 

2.96 

1286* 

1*.18 

31*. 671 

2.97 

1990* 

2.69 

31*. 7 13 

3.U8 

2263* 

2.13 

31*. 738 

3.56 

2502* 

1.93 

31*.  71*0 

3.63 
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VESSEL  VEMA 
CRUISE  #~nr 
STATION  FTU 
DATE  1S"T3H 
LOCAL  TIME  13 :00 


DEPTH 

(m) 

teiA 

(°C) 

0 

[ 

28.1 

? 

28.08 

17 

28/08 

26 

28.11 

1*5 

28.06 

68 

27.18 

9i 

26.07 

138 

21.71* 

185 

17.83 

27? 

13.79 

373 

12.08 

166 

9.69 

561* 

8.30 

U63* 

9.53? 

636m- 

7.33 

826* 

6.30 

1125* 

5.21* 

1611* 

3.72 

2106-m- 

2.U6 

2659* 

1.81* 

3075* 

1.71 

LA T  13° 22  S 
LONG  SLFUoTe 
SONIC  DEPTH  3252  M 
BT  #  1652 
WIRE  ANGLE 
shallow  cast  22° 
deep  cast  39° 


SAL  Oo 

°/oo  ml/1 


3l».696 

1*.25 

31*.  630 

1*.28 

31*. 621 

1*.33 

31*. 620 

U.30 

31*. 627 

l*.3l* 

31*.  960 

1*.51* 

31*. 890 

1*.  28 

31*. 979 

3.51 

35.01*5 

2.82 

35.023 

2.33 

35.120 

1*.08 

31*. 815 

l*.15 

3U.677 

3.96 

31*.  803 

3U.695 

2.29 

3U.702 

1.92 

31*. 716 

2.00 

3U.738 

2.67 

3l*.738 

3.50 

31*. 735 

3.88 

3li.737 

3.82 

VESSEL  VEL1A 

cruise  nr 

STATION  F  55 
DATE  17  VTH 
LOCAL  TIME  12:17 


DEPTH 

(m) 

TEMP 

(°C) 

0 

29.2 

9 

29.02 

18 

28.91 

27 

28.91* 

U8 

28.1*2 

73 

25.26 

97 

22.63 

11*8 

16.51* 

198 

ll*.39 

298 

11.57 

399 

10.17 

1*99 

8.51 

600* 

7.70 

982* 

5.32 

1182 

U.66 

1383* 

3.85 

1687* 

3.13 

2195* 

— — 

2706* 

1.76 

3235* 

1.52 

3751* 

1.50 

LAT  10°  2  8  S 
LONG  68u32  E 
SONIC  DEPT1TU129  M 
BT  # 

WIF.E  ANGLE 
shallow  cast  10° 
mid  cast  8° 

deep  cast  20° 


SAL 

°z 

°/oo 

ml/1 

3U.U60 

i*.26 

31*.  1*53 

1*.1*7 

31*. 1*51 

U.38 

3U.U5U 

1*.31 

31*.  805 

li.72 

3U.771* 

1*.53 

31*.  830 

1*  .21 

31*.  876 

2.26 

3!*.919 

2.10 

31*.  920 

2.36 

31*.  857 

3.11* 

31*. 728 

2.91* 

3l*.?38 

2.56 

31*. 723 

1.88 

31*.  735 

2.06 

31*. 738 

2.1*3 

31*. 766 

2.75 

31*.  752 

3.39 

3U.738 

3.76 

31*. 730 

3.89 

3l*.731 

3.78 
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VESSEL  VEMA 

LAT  0l*°19  S 

VESSEI 

VEMA 

LAT  01°16  N 

CRUISE  #  ill 

LONG  &i°50E 

cruise  f~nr 

LONG  70u00  E 

STATION  F'$6 

SONIC 

DEPTH  av. 

1*389  M  STATION  #  57 

SONIC 

DEPTH  3790 

DATE 

20  V  58 

BT  #  171*7 

DATE 

23  V  58 

B T  #  1799 

LOCAL 

TIME  15:55 

WIRE  ANGLE 

LOCAL  TIME  11:35 

WIRE  aNGLET 

shallow  cast 

0° 

shallow  cast  1*3 

deep  cast 

10° 

deep  cast  5-30 

deep  recast 

17° 

DEPTH 

TEMP 

SAL 

DEPTH 

TEMP 

SAL 

°2 

(m) 

(°C) 

°/  00 

ml/1 

(m) 

(°C) 

°/oo 

ml/1 

0 

29.3 

35.18 

l*.20 

0 

30.5 

31*.  1*3 

U.2£ 

8 

29.28 

35.11* 

U.33 

9 

30.19 

31*. 1*0 

1*.20 

17 

29.19 

35.15 

1*.31 

18 

29.93 

3l*.l*3 

t).23 

2h 

28.21 

35.16 

i*  .32 

27 

29.73 

31*.  1*7 

U.28 

hi 

29.19? 

35.16 

1*.31 

U8 

28.61) 

31*. 81 

h.h2 

62 

28.06 

35.1*1* 

ii.U£ 

73 

20.30 

35.11* 

2.90 

83 

26.38 

35.59 

U  .20 

97 

17.U6 

35.18 

2.11 

125 

18.73 

35.26 

2.1*9 

llj8 

It).  1)2 

35.13 

2.28 

166 

16.31 

35.23 

2.21 

197 

12.99 

35.05 

2.22 

2l*8 

12.80 

35.12 

2.10 

296 

10.65 

31*.  95 

2.66 

332 

11.65 

35.08 

1.91 

397 

9.U8 

3U.88 

2.1*3 

1*16 

10.90 

35.05 

2.09 

1)96 

8.85 

3U.88 

2.17 

1*99* 

9.91* 

35.01 

1.53 

£96* 

8.33 

31*. 89 

1.80 

551* 

9.28 

35.02 

1.33 

780* 

7.21 

3U.88 

1.56 

7l2* 

8.10 

35.02 

1.15 

976* 

6.31 

31*. 91 

1.1)3 

933 

6.62 

31*. 95 

1.27 

1172* 

5.39 

31*.  86 

1.85 

1121* 

6.02 

31).  92 

1.1*0 

11)72* 

1).22 

31*.  83 

2.22 

11*36* 

1*.73 

3U.88 

2.02 

1968* 

2.10 

3U.79 

3.11 

2012* 

2.76 

31*. 79 

2.88 

2U6U 

2.06 

3l*.77 

3.51 

2589 

1.99 

31*. 76 

3.32 

311*1** 

1.72 

31*.  71* 

3.58 

2891)* 

1.83 

31*. 77 

3.63 

381*0* 

1.67 

31*. 73 

3.6U 

3877* 

1.55 

3t*.75 

3.95 

1*321)* 

1.53 

31*. 71* 

3.82 

The  salinity  values  have  an  error 
estimate  to  be  ±  0.0U°/oo 

The  salinity  values  have  an  error 
estimated  to  be  +  0. 0U°/oo 
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VESSEL  VEMA 
CRUISE  fF 
STATION  FTB 
DATE  26  VTH 


LAT  OU°38N 
LONG  63°IUr 
SONIC  DEPTH  3389 
HT  #  1857 


m 


LOCAL  TIME  “TU:30 

WIRE  AWCE 

LOCAL  TIME  08:00 

WIRE  ANGLE 

shallow 

13° 

shallow 

cast  5° 

deep 

deep  cast  18° 

DEPTH 

TEMP 

SAL 

°2 

DEPTH 

TEMP 

SAL 

Oo 

(m) 

(°C) 

°/oo 

ml/1 

(m) 

(°C) 

°/oo 

ml/1 

0 

29.8 

35.15 

1*.23 

0 

29.22 

36.17 

1*.23 

9 

29.55 

35.11* 

1*.30 

10 

29.25 

36.11 

1*.32 

18 

29.1*2 

35.17 

1*.33 

18 

29.26 

36.13 

U.23 

27 

29.1*6 

35.17 

1*.30 

27 

29.26 

36.11 

U.23 

11 

27.67 

35.66 

U  .06 

1*7* 

29.30 

36.13 

U.27 

71 

21.70 

35.39 

1.36 

73 

26.83 

36.22 

U.65 

95 

18.80 

35.26 

97 

23.85 

36.03 

3.1*9 

no, 

15.13 

35.25 

1.07 

11*8 

20.02 

35.61* 

1.31* 

193 

13.1*0 

35.21 

1.89 

198 

15.99 

35.1*7 

0.78 

291 

11.89 

35.17 

1.88 

300 

11*.  11 

35.59 

0.51* 

390 

10.79 

35.11* 

1.70 

1*00 

11.32 

35.22 

1.U8 

U88 

10.06 

35.13 

1.26 

5oo 

li.ia 

35.58 

0.98 

587* 

9.66 

35.16 

1.12 

600* 

10.91* 

35  *UU 

0.71* 

60l*» 

9.50 

35.17 

0.82 

823* 

9.1*0 

35.39 

809* 

8.28 

35.11* 

0.96 

1015* 

7.91* 

35.31 

0.75 

1020 

7.21* 

35.08 

1.00 

1207 

6.58 

35.10 

1.16 

131*0* 

5.1*7 

31*.  97 

1.1*9 

11*9!** 

5.18 

3l*.99 

1.1*7 

1862* 

3.37 

3U.85 

2.1*7 

1970* 

3.13 

31*.  85 

2.38 

2l±02* 

2.21* 

31*. 79 

3.10 

21*52* 

2.33 

3l*.7  9 

2.82 

291*0* 

1.81* 

3U.76 

3.36 

2932 

1.90 

31*. 75 

3.10 

3321* 

1.79 

3l*.7  9 

3.U6 

3520* 

1.73 

3l*.7l* 

3.37 

1*111* 

1.61 

3l*.79 

3.60 

The  salinity  values  have  an  error 
estimated  to  be  +  0,0U  °/oo. 


VESSEL  VEMA 
CRUISE  nr 
STATION  F39 
DATE  31  V38 


LAT  11°22»N 
LONG 

SONIC'  D'EPTH~U221  M 
KT  #  19U3 


; 

..  ' 

* 

<  •  ’ 

. 

. 

. 

• 

. 

- 

■y. 

• 

* 

« 

. 

■ 


.t 

' 

■  - 

• 

•  '  ■ 

VESSEL  VEMA 
CRUISE  rm 
STATION  f~E5 
DATE  2  vTT8 
LOCAL  TIM"  07:30 


LAT  13°23'N 
LONG  53U31TE 
SONIC  DEPTH  2639  M 
BT  #  19% 

WIRE  INGLE 
shallow  cast  15° 
deep  cast  50° 


VESSEL  VET  :A 

CRUISE  FUT 
STATION  fTT 

DATE  h  VI  % 
LOCAL  TH®“07slO 


LAT  10Oc^3  *N 
LONG  U9°12‘E 
SONIC  D'EPTTf  '2785  M 

BT  #  1981 
WIRE  AMiE 
shallow  cast  2h° 
deep  cast  b3° 


DEPTH 

(m) 

TEMP 

(°C) 

SAL 

°/oo 

1% 

DEPTH 

(m) 

TEMP 

(°0> 

SAL 

°/oo 

°2 

ml/1 

0 

29.5 

35.76 

h.% 

0 

30.1 

36.06 

U.25 

8 

29.60 

35.73 

l*.31 

9 

30.12 

36.05 

U.35 

12 

29.57 

35.73 

h*kO 

16 

30. 11* 

36.06 

!*.37 

22 

29.53 

35.71 

U.28 

23 

29.13 

36.21* 

U.  66 

hO 

28.91 

35.75 

U.3U 

Ul 

26.81* 

36.21 

l*.6l 

63 

27.71* 

35.72 

1*.76 

63 

23.31* 

35.86 

2.65 

8U 

26.8U 

35.83 

li.ll 

86 

20.90 

35.72 

1.65 

128 

23.71 

35.89 

2.88 

130 

17.66 

35.58 

0.77 

173 

18.90 

35.55 

1.33 

176 

15.79 

35.51* 

0.53 

265 

16.55 

35.68 

0.31 

266 

13.89 

35.50 

0.68 

350 

13.98 

35.73 

0.53 

358 

13.17 

35.55 

0.6U 

U37-K- 

12.88 

35.65 

0.U8 

1*52* 

13.05 

35.76 

0.59 

532* 

12.1*1* 

35.70 

o.51* 

51*9* 

13.17 

35.91* 

0.58 

656* 

11.1*7 

35.62 

0.62 

71*5 

12.51* 

36.08 

o.5o 

829* 

11.09 

35.73 

0.65 

91*3* 

10.88 

35.89 

0.U6 

1015* 

9.06 

35.1*1* 

0.50 

1137* 

8.56 

35.1*9 

0.65 

121*3* 

7.13 

35.30 

0.69 

11*13* 

5.99 

35.17 

0.96 

1667* 

It. 28 

31*.  97 

2.21 

1886* 

3.1*3 

31*.  89 

1.78 

2253* 

2.1*1 

3U.86 

2.53 

2208* 

2.75 

3U. 86 

2.08 
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VESSEL  VEMA 
CRUISE  FTH 
STATION  f~E 2 
DATE  10  VI  58 


LAT  ll°59.5fN 
LONG  5OT“ 
SONIC  DEPTH  1289  M 
ET  #  2025 


LOCAL  TIME 


01:00  WIRE  ANGLE 

shallow  cast  0° 
deep  cast  13° 


DEPTH 

(m) 


TEMP 

(°C) 


SAL 

°/oo 


Oo 

ml/1 


0 

31.1 

36.53 

3.73 

0 

31.1* 

36.55 

U.16 

10 

31.12 

36.51 

3.86 

10 

31.39 

36.53 

U.28 

18 

31.05 

36.51 

U.oU 

18 

31.20 

36.51 

b.36 

27 

30.85 

36.52 

3.99 

27 

29.79 

36.1*2 

b.56 

hi 

26.51 

36.25 

h.ll 

hi 

27.81 

36.29 

U.79 

73 

21*. 70 

36.09 

3.01 

73 

25.57 

36.20 

3.8U 

98 

22.31 

36.09 

1.7U 

96 

21,27 

35.75 

1.08 

150 

19.18 

36.20 

1.66 

l!±7 

17.03 

35.68 

1.03 

200 

16.27 

35.86 

0.58 

197 

17.81 

36.35 

0.99 

300* 

15.1*8 

36.22 

0.6U 

297* 

16.19 

36.36 

0.87 

iiOO 

15.30 

36.36 

0.72 

hoo 

21.71* 

38.61 

1.81 

5oo 

36.51* 

0.68 

500 

18.57 

36.1*3 

1.02 

600* 

15.01 

36.62 

0.66 

600* 

18.99 

37.96 

1.28 

800* 

11*.  90 

36.90 

0.6U 

800* 

19.16 

38.32 

1.10 

986* 

15.76 

36.06 

0.77 

1000 

17.20 

37.80 

0.60 

1215* 

1U.85 

37.05 

0.68 

1200 

16.95 

37.69 

0.U6 

lUOO* 

16.80 

37.66 

0.i|0 

1550* 

16.78 

37.63 

0.U7 

VESSEL  VEMA 
CRUISE  FTET 
STATION  ifTT 
DATE  10  VI  58 
LOCAL  TIME  23:00 


LAT  11°58»N 
LONG  U'3°U0»  E 
SONIC  DEPTH  1558  M 
BT  #  20h3 
WIRE  ANGLE 
shallow  cast  0° 
deep  cast  0° 


DEPTH 

(m) 


TEMP 

(°C) 


SAL 

°/oo 


°2 

ml/1 
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VESSEL  VEMA 
CRUISE  flV 
STATION 

DATE  12  VTT8 
LOCAL  TIME  l5 :£0 


LAT  13o08!N 
LONG  TJIWE 
SONIC  DEPTH  196  M 
BT  #  2072 
WIRE  ANGLE  0-2° 


VESSEL ■  VEMA 

cruise  nu 

STATION  {TUT 
DATE  16  VI 38 
LOCAL  TIME  00:00 


LAT  17°27  »N 
LONG  liO°21'E 
SONIC'  'BEpTH~1227  M 
BT  #  2096 

wire'angLe 

shallow  cast  0° 


DEPTH 

(m) 

TEMP 

(°C) 

SAL 
°/ 00 

°? 

ml/1 

deep  cast 

DEPTH 

TEMP 

SAL 

02 

0 

31.2 

36.58 

6.06 

(m) 

(°c) 

%o 

ml/1 

10 

31-26 

36.56 

6.07 

20 

31.10 

36.55 

6.12 

0 

31.5 

37.90 

3.97 

30 

30.27 

36.51 

6.11 

10 

31.69 

37.88 

U.iU 

50 

27.05 

36.75 

3.86 

18 

31.29 

37.95 

6.17 

75 

26.93 

37 .76 

3.01 

27 

30.51 

38.25 

6.29 

100 

26.16 

38.50 

2.86 

17 

27.80 

38.59 

U.3U 

125 

26.87 

39.29 

2.69 

73 

26. 1U 

39.03 

3.82 

150 

23.62 

39.97 

2.66 

98 

26.55 

39.97 

3.22 

175 

22.96 

60.22 

1.96 

ISO 

22.31 

I4O.U8 

1.62 

195* 

22.86 

U0.26 

1.99 

200 

21.98 

60.57 

0.96 

300 

21.76 

U0.61 

0.68 

Uoo 

21.65 

U0.62 

0.83 

Soo 

21.66 

U0.62 

1.17 

600* 

21.71 

U0.62 

1.59 

798* 

21.71 

UO.66 

1.96 

996* 

21.71 

ho  .6k 

2.36 

1227 

Uo  .6U 
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VESSEL  VEMA 

cruise  rirr 

STATION  #  66 
DATE  17  VlTF 


LAT  1_8°35’N 
LONG  39crt6~,E 


SONIC  DEPTH  1701  M 
ET  #  2107 


VESSEL  VELA 

CRUISE  #  lU 
STATION  F~67 
DATE  21  VfT8 


LAT  ?n°<o7N 
LONG  '3'8°rSTE 
SONIC  DEPTH  1582  M 
ET  #  2183 


LOCAL  TIME  00:50 

WIRE  ANGLE  5° 

LOCAL 

TIME  13:00 

WIRE  ANGLE 

shallow 

cast 

DEPTH 

TEMP 

SAL 

°2 

deep  cast 

(m) 

(°c) 

°/oo 

ml/1 

DEPTH 

TEMP 

SAL 

°p 

0 

30.7 

38.22 

It. 03 

(m) 

(°C) 

°/oo 

ml/1 

10 

30.65 

38.20 

lull 

20 

30.3k 

38.20 

U.18 

0 

29.5 

38.83 

3.t6 

30 

29.73 

38.38 

1».27 

9 

29.35 

38.81 

3.58 

50 

27.39 

38.50 

It. 21 

17 

38.77 

1*  .02 

75 

25.53 

39.22 

3.92 

26 

29.12 

38.78 

3.96 

100 

25.08 

39.78 

3.38 

t6 

29.09 

38.82 

t.oo 

150 

22.1*2 

t0.t8 

1.78 

70 

29.98 

38.90 

t.56 

200 

22.05 

U0.5U 

0.83 

92 

2t.6t 

to.  00 

3.30 

300 

21.75 

to. 60 

0.6t 

ii*i 

22.89 

1*0.51 

3.1*5 

too 

21.66 

UO.  61 

0.68 

190 

22.15 

1*0. 5U 

2.86 

5oo 

21.66 

tO.  62 

1.18 

286 

21.78 

to  .60 

0.92 

600* 

21.72 

1*0.62 

2.19 

381 

21.65 

to.  63 

0.76 

1*77 

21.66 

tO. 62 

1.08 

573* 

21.72 

tO.  62 

1.98 

768-* 

21.72 

to.  63 

1.97 

970 

21.69 

1*0.67 

2.26 

1169 

21.72 

to.  67 

2.1*7 

1368 

21.82 

l*o.65 

2.55 

It  90* 

21.83 

to.  66 

2.51* 

15° 

17  o 


VESSEL 

VEMA 

LAT  22°00'N 

VESSEL  VEMA 

LAT  28°27'N 

CRUISE  #  ll* 

LONG  37u53’£ 

CRUISE  nr 

LONG  3I*°1*3’£ 

STATION 

1T5T 

SONIC 

DEPTH  1919  M 

STATION  FT9 

SONIC 

DEPTH  1202  M 

DATE  23  VI  5« 

BT  #2205 

DATE 

28  VI  58 

BT  #  2286 

LOCAL  TIME  01:00 

WIRE  MGLE  6° 

LOCAL 

TIME  13:00 

WIRE  ANGLE 

shallow  cast  0° 

DEPTH 

TEMP 

SAL 

°2. 

deep  cast  23° 

(m) 

(°c) 

°/oo 

ml/l 

—  ’ 

DEPTH 

TEMP 

SAL 

Oo 

210* 

22.87 

l*o.l*7 

3.68 

(m) 

(°C) 

°/oo 

ml/1 

307 

21,92 

1*0.57 

2.17 

1(07 

21.71 

10.60 

1,10 

0 

26.50 

1*0. 1*5 

U.l*9 

508 

21.63 

1*0.62 

1.1*9 

8 

26.09 

1*0.51* 

5.09 

589 

21.67 

1*0.62 

1.7U 

17 

25.32 

1(0. 1*7 

1*  .1*9 

707 

21.67 

1*0.61* 

2.01 

26 

25.18 

1*0. 1*7 

U  .58 

858 

— 

1*0.61* 

2.33 

1*6 

21*.  81 

1*0.51* 

!*.71 

1008 

21.75 

1*0.66 

2.38 

70 

21 *.59 

Uo  .58 

h.hk 

1207 

21.77 

1*0.61* 

2.52 

88 

23.18 

1*0.55 

U.5U 

1507 

21,80 

1*0.61* 

2.1*8 

1816 

21.89 

1*0.62 

2.1*1* 

96 

22.51* 

1*0.60 

1*.1*1* 

1908* 

21.95 

1*0.62 

2.59 

117 

22.21 

1*0.62 

1*.3U 

11*0 

22.56 

1*0.69 

1*.28 

185 

21.1 *9 

1*0.77 

1*.32 

275 

21.31 

U0.81 

1*.17 

372 

21.26 

1*0.81 

1*.01 

1*66 

21.21 

1*0.81 

3.72 

679* 

21.13 

1*0.80 

3.1*9 

81*1* 

21.09 

1*0.80 

3*55 

101*0 

21.08 

1*0.80 

3.52 

1130 

21.09 

1*0.80 

3.1*5 

1181* 

21.17 

1*0.81 

3.57 

‘ 

. 

■ 

CRUISE  VEMA  16 


VESSEL  VEMA. 

LA T  37°58  S 

VESSEI 

4  VEMA. 

LAT  LO°lL  S 

CRUISE  #  l6 

LONG  ~22°0$  E 

CRUISE 

!  #  16 

LONG  25  .-5 

E 

STATION  FW 

SONIC  DEPTH  5152  M 

STATION  #  LI 

SONIC  DEPTH  2763 

DATE 

29  XII  59 

BT  #  817 

DATE 

30  XII  59 

BT  #  868 

LOCAL 

TIME  18:15 

WIRE  ANGLE 

LOCAL 

TIME  21:23 

WIRE  ANGLE 

25° 

DEPTH 

TEMP 

SAL 

°2 

DEPTH 

TEMP 

SAL 

°2 

(m) 

°C 

°/oo 

ml/1 

(m) 

°C 

°/oo 

ml/1 

0 

20.85 

35.179 

5.19 

0 

13.80 

35.007 

6.01 

25 

19.93 

35.^78 

5.19 

23 

13.76 

35.013 

6.13 

50 

19.59 

35.168 

5.10 

L6 

12.91 

31.970 

5.97 

100 

19.33 

35.U78 

5.06 

92 

11.78 

31.908 

5.85 

i5o 

18.37 

35.159 

1.97 

137 

10.79 

3L.8L6 

5.7l 

199 

18.08 

35.171 

h.82 

183 

10.20 

31.777 

5.68 

298 

16.93 

35.511 

U.5U 

275 

8.53 

31.510 

6.21 

398 

15.  L5 

35.110 

1.57 

367 

7.81 

31.536 

5.16 

597 

13.16 

35.282 

L.8L 

L58 

6.99 

31.515 

1.75 

718 

11.30 

31.973 

5.21 

6LL 

L.8L 

31.100 

1.75 

998 

8.31 

31.675 

L.60 

830 

3.92 

31.129 

L.L3 

1298 

U.88 

31.161 

1.32 

1210 

3.07 

31.590 

L.06 

15  99 

3.3? 

31.517 

3.93 

1503 

2.71 

31.715 

1.28 

■ 

. 

■ 

. 

' 

* 

VESSEL  VEMA 
CRUISE  #  JL6_ 
STATION  #_U2 
DATE  31  XII 
LOCAL  TIME  llsgO 


LAT  hl°21S. 

LONG  26°38_E 
SONIC  DEPTH  2990  M 
BT  #  880 
WIRE  ANGLE  35° 
hO° 


VESSEL  VEMA. 
CRUISE  #  16 
STATION  #  U3 
DATE  2  T~W 
LOCAL  TIME  00:h0 


LAT  h5°09  S 
LONG  2 9° 3 2  E~ 
SONIC  DEPTH  5$98  M 
BT  #  9lU 
WIRE  ANGLE  U0° 


DEPTH 

TEMP 

SAL 

o2 

DEPTH 

TEMP 

SAL 

°2 

(») 

(°C) 

°/oo 

ml/l 

(m) 

(°c) 

°/oo 

ml/l 

0 

7.80 

3h.lhh 

6.57 

0 

15.60 

35.183 

5.93 

27 

7.53 

35.135 

6.71 

21 

15.18 

35.163 

6.00 

53 

7.52 

35.131 

6.62 

hi 

15.09 

35.163 

5.96 

107 

7.12 

35.236 

6.h2 

82 

12.69 

35.-958 

6.07 

159 

6.36 

35.155 

6.h5 

122 

11.27 

35.912 

5.73 

213 

5.68 

35.113 

6.56 

163 

10.26 

35.763 

5.80 

325 

5.6o 

35.298 

5.37 

2hh 

9.32 

3h.6h6 

5.68 

557 

5.02 

35.257 

5.33 

503 

7.57 

35.557 

5.93 

772 

3.05 

35.293 

5.15 

562 

5.37 

35.339 

h.98 

997 

2.69 

35.393 

5.11 

725 

lull 

31*. 368 

5.81 

1393 

2.67 

35.599 

5.05 

969 

3.31 

35.552 

5.31 

1216 

3.01 

31*. 580 

h.06 

lh6h 

2.76 

35.695 

5.22 

The  Oxygen  values 

have  an  error 

estimated 

1731 

2.6h 

35.765 

5.57 

to  be 

+  0.06 

ml/l. 

2052 

2.55 

35.829 

5.05 

2519 

2.37 

3h.8h7 

5.20 

' 

. 

• 

. 

VESSEL 

VEMA 

LAT  U6°10»S 

VESSEL  VEMA 

LAT  $0°03  >S 

CRUISE 

LONG  3l>+57E' 

CRUISE  FIS' 

LONG  35°12'E 

STATION 

. 

SONIC  DEPTHU68U  m 

STATION  #~U5 

SONIC  DEPTHTB72  M 

DATE  3 

I  60 

BT  #  927 

DATE 

^  I  60 

BT  #  970 

LOCAL  TIKE  02 :LO 

WIRE  ANGLE  20° 

LOCAL 

TjSe  .11:1*3, 

WIRE  ANGLE 

shallow  cast  3-5* 

DEPTH 

TEMP 

SAL 

°2 

deep  cast 

15°. 

(m) 

(°c) 

°/oo 

ml/1 

DEPTH 

TEMP 

SAL 

02 

0 

6.8S 

3U.no 

6.68 

(m) 

(°c) 

°/oo 

ml/1 

U7 

6.55 

3U.088 

6.68 

71 

6.U6 

3U.080 

6.69 

0 

3.00 

33.871* 

7.1*0 

95 

6.U6 

3U.082 

6.7U 

5o 

2.1*7 

33.912 

7.53 

ll*2 

6.12 

31*. 120 

6.56 

75 

2.36 

33.912 

7.1*2 

190 

5.63 

3i*.105 

6.57 

100 

1.62 

33.930 

7.51 

381 

5.22 

31*.  288 

5*32 

151 

1.20 

33.931* 

7.37 

571 

It. 02 

31*.  260 

5.59 

201 

0.85 

33.977 

7.18 

8£8 

3.00 

31*. 321* 

U.  82 

1*03 

1.89 

3l*.365 

U.62 

lil*5 

2.60 

3l*.l*60 

lt.22 

606 

2.21 

3U.5U8 

l*.oo 

11+37 

2.62 

31*. 603 

1*.03 

910 

2.33 

3U.682 

lt.07 

1931 

2.56 

31*  .698 

l*  .33 

1216 

2.21 

3l*.7l*3 

1*.28 

21*31 

2.28 

31*.  801 

lt.76 

1521 

2.02 

31*. 766 

U.U7 

2031 

1.68 

3l*.777 

1*.75 

1517 

1.99 

31*. 761* 

U.U8 

2008 

1.71 

3U.778 

— 

2U88 

1.13 

31*. 732 

1*.85 

3000 

0.98 

31*. 710 

1*.80 

31*63 

0.1*8 

31*. 691 

1*.73 

3978 

31*.  671* 

1*.90 

1*510 

-0.08 

3U.665 

5.15 

' 


' 


: 

■ 

. 

• 

*  ■ 

. 

» 

VESSEL  .ViM. 
CRUISE  #  16 
STATION  #  U6 
DATE  6  I  60 
LOCAL  TIME  02:03 


LAT 

LONG  39°5*6'E 
SONIC  DEPTH  U522  M 
ET  #  998 
WIRE  ANGLE 
shallow  cast  10° 


VESSEL  vm_ 
CRUISE  //  16. 
STATION  #  h7 
DATE  6  I_60_ 

LOCAL  TIME  12:20 


LAT  U8£1Q IS 

LONG  1iQ°1iVE 
SONIC  DEPTH  U2^2  M 
BT  #  1008 
WIRE  ANGLE  3-5° 


deep  cast  3-5° 

DEPTH 

TEMP 

SAL 

°2 

(m) 

(°C) 

°/oo 

ml/1 

DEPTH 

TEMP 

SAL 

Oo 

(m) 

(°C) 

°/oo 

ml/1 

0 

5.10 

33.891* 

7.10 

50 

3.92 

33.881* 

7.13 

0 

3.90 

33.915 

7.3U 

75 

3.51 

33.912 

7.3l* 

5o 

2.62 

33.902 

7.1*1* 

100 

2.86 

33.930 

7.31* 

75 

2.1*1 

33.905 

7.36 

125 

2.60 

33.91*7 

7.10 

100 

2.29 

33.933 

7.28 

151 

2.1*3 

33.980 

6.96 

125 

2.80 

31*. 011 

6.70 

202 

2.33 

31*. 032 

6.68 

i5o 

1.92 

33.962 

7.08 

303 

2.28 

31*.  168 

5.92 

200 

2*37 

31*.  079 

6.1*2 

hoh 

2.25 

31*. 222 

5.U6 

300 

2.U0 

31*. 177 

5.81* 

606 

2.30 

31*. 376 

U-55 

Uoo 

2.27 

31*. 258 

5.20 

600 

2.32 

3l*.l*20 

1*.37 

900 

2.1*0 

3)4.575 

3.98 

1200 

2 .3U 

31*.  687 

U.iU 

1500 

2.27 

3l*.7l*9 

lt.29 

2000 

1.89 

31*.  765 

i*.5U 

2500 

1.1*1 

3l*.7l*6 

i*  .70 

1875 

2.12 

31*. 791 

1*.70 

2376 

1.63 

31*. 765 

l*.6i* 

2882 

1.11* 

31*. 735 

it.78 

3390 

0.63 

31*. 701 

i*.8£ 

3898 

0.2U 

3l*.680 

5.02 

1*1*09 

0.08 

31*  .671 

5.13 

; 

•  • 

• 

» 

VESSEL 

VEMA 

LAT  U7°20»S 

VESSEL 

VEMA. 

LAT  _46°01  *S 

CRUISE 

#_16_ 

LONG  42°00'E 

CRUISE 

JELL. 

LONG  44°22 

!*E 

STATION  #  48 

SONIC  DEPTH  3867  M 

STATION  #4 £_ 

SONIC  DEPTH  2213  M 

DATE  7  I  60 

LOCAL  TIME  02:36 

bt  ft  mx 

WIRE  ANGDE 

DATE  7  I  60 

LOCAL  TIME  23 :30 

BT  #  1035 
WIRE  ANGLE 

18° 

shallow 

cast  45-50° 

deep  cast  _6Q?. 

DEPTH 

TEMP 

SAL 

°2 

(m) 

(°0) 

°/oo 

ml/1 

DEPTH 

TEMP 

SAL 

°2 

(m) 

(°C) 

%o 

ml/1 

0 

7.20 

33.871 

6.72 

49 

6.53 

33.852 

7.38 

0 

6.20 

33.935 

6.85 

74 

6.47 

33.860 

7.11* 

32 

5.36 

33.943 

7.01 

98 

6.1*1 

33.865 

7.15 

18 

5.00 

33.928 

6.1*0? 

123 

5.84 

33.883 

6.75 

64 

it. 87 

33.934 

7.03 

147 

4.68 

33 .923 

6.91 

80 

4.67 

33.972 

6.85 

196 

4.04 

33.957 

6.91* 

95 

4.49 

33.992 

6.86 

29li 

3.70 

31*. 01*3 

6.10 

128 

4.o4 

33.994 

6.70 

393 

3.70 

31*. 139 

6.03 

192 

l*.oo 

34.089 

6.27 

590 

3.03 

3l*.207 

5.46 

255 

3.72 

34.135 

6.10 

787 

2.68 

3U.29U 

4. 96 

380 

3.36 

3l*.272 

5.64 

lliU7 

2.52 

34.634 

i*  .07 

576 

2.86 

34.199 

5.13 

1778 

2.1*3 

3l*.717 

1*.28 

769 

960 

1305 

2.62 

2,56 

2.53 

34.382 

34.491 

34.645 

4.55 

4.54 

U.io 

2181 

2.16 

34.774 

4.60 

vO 

cc 

4=“ 

2752 

34.^29 

4.28 

1676 

2.36 

34.751 

4.47 

981 

2.51 

3U.517 

4.14 

1294 

2.51 

34.646 

3.98 

159U 

2.1*0 

34.745 

4.34 

1930 

2. Ill 

3U.770 

4.64 

2302 

1.91 

34.779 

u.70 

2lt26 

1.83 

3U.775 

4.7  9 

' 


■ 
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VESSEL  VEMA 
CRUISE  #~16  ' 
STATION  #  50 
DATE  9  I  60 
LOCAL  TIKE  II  :U7 


IAT  Ja2£32IS 
LONG  45°40,E 
SONIC  DEPTH  2977  M 
BT  #  _1060 
WIRE  ANGLE  30° 


VESSEL  VEMA 
CRUISE  #  16 
STATION  #  51 
DATE  JL1  I  60 
LOCAL  TIME  10  :UU 


DEPTH 

(m) 

TEMP 

(°c) 

SAL 

°/oo 

°2 

ml/1 

0 

14.40 

34.942 

5.85 

44 

12.80 

34.876 

5.90 

66 

12.25 

34.848 

5.77 

87 

12.54 

34.011 

5.56 

132 

12.02 

35.023 

5.20 

176 

10.97 

34.892 

5.40 

264 

9.11 

34.611 

5.35 

351 

8.71 

34.657 

4.89 

526 

6.63 

34.505 

4.60 

792 

3.85 

34.339 

4.62 

1056 

3.35 

34.472 

4.11 

1321 

3.14 

34.618 

3.93 

1789 

2.50 

34.742 

4.33 

2268 

2.24 

34.787 

3.82 

27I48 

1.82 

34.769 

4.57 

DEPTH  TER© 

(m)  (°C) 


0 


101 

150 

200 

301 

kOl 

601 


950 

1289 

1644 

1989 

2336 

2679 


18.35 

16.07 

14.31 

13.30 

12.95 

11.81 

10.85 

9.40 

7.40 
4.01 

3.03 

2.79 

2.49 

2.23 

1.74 


LAT  37°09,S 
LONG  Ug30!E_ 
SONIC  DEPTH  3632  M 
BT  #  1097 
WIRE  ANGLE 
shallow  cast  5° 
mid  cast  15° 

deep  cast  30° 


SAL 

°/oo 


35.185 

35.219 

35.232 

35.101 


35.167 

35.010 

».92l 

34.737 

34.562 

34.409 

34.559 

34.795? 

*5  I  7A7 


5.44 

5.50 

5.15 

1.30 


5.01 

5.29 

5.12 


4.18 

4.53 

4-79 

4.72 


307 

601 

898 

1196 

1591 


34 • 932 
34-551 
34.402 

34.?i9 

34-650 


4.87 

4-58 

4.09 

4-26 


1976 

2240 

2528 

2837 

3231 


2.56  34-778 
2.22  34*777 
1.98  34-779 

1.56  34-757 
1.52  34-755 


' 

■ 
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VESSEL  VEMA  LAT  39°11'  S  VESSEL  VEMA  LAT  37°35'  S 

CRUISE  #“15“  LONG  5UU4« '  E  CRUISE  #  16  LONG  55° A41  E 

STATION  #5?  SONIC  DEPTH  4081  M  STATION  #  53  SONIC  DEPTH  k958M 

DATE  13  ToO  BT  #  1138  DATE  lU  I  60  BT  #  1150 

LOCAL  TIMElb:k5  WIRE  ANGLE  25°  LOCAL  TIT  IE  lb:  27  WIRE  ANGLE  29° 


DEPTH  TEMP 

(m)  (°C) 


0 

4i 
96 
12k 
150 
206 
171 
;82 
702 
922 
llklj. 
1.476 
1806 
2253 
2706 


5 


17.85 
16.58 
16.30 

15.79 

15.18 

14.82 

13.98 

13.39 

10.85 
8.08 
5.24 
3.37 

2.83 

2.46 

2.14 


SAL 

°/oo 


35.432 

m 

35.460 

35.439 

35.424 

35.336 

35.286 

34.922 

34.612 

34.405 

34.442 

34.598 

34.724 

34.767 


ml^l 

DEPTH 

(m) 

TEMP 

(°C ) 

SAL 

°/oo 

5.42 

0 

18.35 

. 

4-87 

5.36 

5.07 

686 

11.05 

34-958 

5.00 

985 

7.49 

34.566 

4.68 

5.12 

1303 

4-29 

34.386 

4.6° 

5.13 

1583 

3.32 

34-475 

4.21 

5.07 


-  j-r  ■  '’1^- 

•'  V  ’V*v  . 

'  -T^., 


VESSEL  VEMA 
CRUISE  IflE 
STATION  WTK 
DATE  16  TTO 


LAT  32°Oi|»  S 
LONG  55°49''  S 
S  ON  I C  DEPTH  1+589 


VESSEL 

CRUISE 


VEMA 

rw~ 


BT  #  1182 


STATION  #“‘55“ 
DATE  17  l60 


29°26’ 

"5oog57 


E 


LAT 

LONG  . 

SONIC  DEPTH  'li6~95>M 
BT  #  1197 


1236 

1523 

1801 

2104 

2409 

2712 

3017 

3323 

3631 

4044 

2913 

3148 


LOCAL 

TIME  13: 

11  WIRE  ANGLE 

LOCAL 

TIME  16':  18 

WIRE  ANGLE  30° 

shallow  cast  5° 

deep  cast  5° 

DEPTH 

TEMP 

SAL 

°2 

(m) 

Uc) 

°/oo 

ml/1 

DEPTH 

TEMP 

SAL  0o 

(m) 

(°C) 

°/oo  ml/1 

0 

22.95 

35.685 

4-87 

0 

22.40 

35.674 

2628 

2.47? 

50 

19*43 

35.620 

3771 

1.23 

34.728 

4-58 

75 

17 . 19 

35.570 

3919 

1.10 

34.725 

4.69 

150 

14.83 

35.471 

4295 

0.97 

34.713 

4.69 

201 

14.35 

35.426 

4359 

0.97 

mm 

302 

13.81 

35.366 

4°  3 

13.12 

35.264 

604 

11.74 

35.063 

806 

9.27 

34.749 

1008 

6.73 

34.506 

1209 

4.86 

34.425 

1512 

3.36 

34.506 

4.71 
3.07 
2.73 

2.44 

2.23 

2.19 

1.82 

1.62 

1.16 

1.91 

1.71 


100 


15798" 


34.428 

34-512 

34.629 
34  •  706 
34.745 
34-753 
34.752 
34-742 
34-734 
34-729 

34-754 
34 • 746 

35.540 


• 

• 

■  ♦ 

: 

- 

•  * 

VESSEL  VEMA 
CRUISE  '#  16" 
STATION  i H>5 
DATE  18  TTO 


LAT 

LONG 


26°5i' 

^booa1 


s 

TP. 


VESSEL 

CRUISE 


VEMA. 

FT5- 


BT  #  12lb 
LOCAL  TIME  15 : l6  WIRE  ANGLE 


SONIC  DEPTH" ii9k2  M  STATION  #“57 

’  DATE  21  TTO 


200 


DEPTH 

(m) 


8 


91 

136 

181 

2  74 
363 
545 
729 

Qi5 

1201 

1539 

1880 

2271 


TEMP 

(OC) 


SAL 

0/00 


2.16 


35.304 

35.474 

1:8? 
35-553 
35-497 
35.380 
35.237 
35.036 
34-736 
34-52, 
34.46 
34- 6  Of 
34 • 724 
34 • 743 


Op 

ml/1 


4.69 

4.87 

5.36 

5.36 

5.06 

5.06 

5.06 

5.05 

5.03 

5.16 

4.67 

3.99 

3.90 

3.99 

3.90 


LOCAL 

TIME  lU* 

DEPTH 

TEMP 

.  (m) 

(°c) 

0 

29.30 

32 

24  •  35 

65 

22.99 

100 

20.01 

134 

18.49 

203 

16.27 

276 

14*49 

441 

11.69 

619 

9.20 

806 

7.23 

900 

5.91 

997 

1096? 

5.12 

1301 

3.43 

LAT  21°31'  s 
LONG  86^37'  E 
SONIC  DEPTH  U159M 
BT  #  1229 


SAL 

%o 


35.255 

35.246 

35.312 

35.506 

35*577 

35.540 

35.426 

35.080 

34 . 748 

34-572 
34.498 
3 4-507 
35.126? 
34.584 


Op 

ml/1 


4.68 

4-69 

4-98 

4*36 

4.38 

4-58 

4.89 

5.14 

5*06 

4.58 
4.07 
3.70 
5.08 

3.58 


VESSEL  VEMA  LAT  22°l4'  S  VESSEL  VEMA  LAT  25°12'  S 
CRUISE  #  lb  '  LONG  58u22'  E  CRUISE  #  16  LONG  59^57 1  E 

STATION  #T5  SONIC  DEPTH  4  j83  M  STATION  #“59  SONIC  DEPTH  5084M 

DATE  26  1  58  BT  #  1259  DATE  27  TT50  BT  #  1279 

LOCAL  TIME  13:25  HIRE  ANGLE ?  30°  LOCAL  TIME  21:30  WIRE  ANGLE  15° 


DEPTH 

(m) 

TEMP  . 

(°C) 

'.SAL 

0/00 

Op 

ml/1 

DEPTH 

(m) 

TEMP 

(°C) 

SAL 

°/oo 

0 

25.56 

35.150 

4-59 

0 

1752 

25,56 

2.62 

35.224 

34.684 

1273 

3.79 

34-587 

3.28 

2015 

2.36 

34-729 

1625 

2.90 

34.675 

3-49 

2278 

2.21 

34-741 

1892 

2.47 

34-716 

3.62 

2540 

2.05 

34.740 

2162 

- 

34-734 

3.64 

2805 

1.95 

34.348? 

23^2 

2522 

2800 

3075 

2.12 

2.03 

1.90 

1.73 

34-737 

34-747 

34-745 

34-738 

3.59 

3.57 

3.61 

3.66 

3069 

1.75 

34.736 

°2 

ml/1 


5$ 

3.82 

3.65 

3.66 
3.65 
3.82 


VESSEL 
CRUISE 
STATION 
DATE  28 

LOCAL- TIME  16:13 


JI 

If 

# 


vema 

HT 

"5o 

rro 


LAT 
LONG-  ' 
SONIC 
BT  # 
WIRE  ' 


27°13’ 

- 


T>1 


01’  E 


DEPTH 

1292 


1387  M 


ANGLE 
shallow  cast  55° 
deep  cast  65° 


VESSEL 
CRUISE 
STATION 
DATS  30 
LOCAL  TIME  1 2  ?  5U 


¥ 

ir 

ft 


VEMA 

~i3T 

“51 

!“5o 


LAT 
LONG  ' 
SONIC' 
BT  # 
WIR 


30°07 1  S 


w^nr 


DEPTH 

1321 


E 

U967M 


ANGLE 
shallow  cast  _5° 
deep  cast  5>o-30° 


DEPTH  TEMP  SAL  Op  DEPTH 

(m) _ (°C ) _ 0 / 00 _ ml/1 _  (m) 


TEMP 

(°C) 


SAL 

°/oo 


°2 

ml/1 


0 

67 

94 

125 

204 

271 

4°7 

111 

809 

1030 

1271 

1532 

1637 

2055 


25.44  35.579 

21.65  35.571 

19*89  35.636 

17.85  35.670 

15.70  35.554 

14.00  35.383 

13.02  35.263 

11.85  35.105 

10.83  34.946 

9.67  34.790 

7.72  34-579 

4.76  34.409 

3.50  34-497 

34.615 
2.75  34-658 

2.17  34.721 


4-77 

4*97 

5.05 

5.26 

4*85 

4.83 

4-99 

5.00 

5.16 

4.92 

4.58 

4.26 

3.83 
3.75 
3.65 
3.73 


0 

55 

113 

171 

229 

in 

692 

923 

1156 

1340 

1386 

1558 

1733 

1884 

2079 


24.44 

35.673 

4.76 

20.36 

35.669 

5.13 

16.29 

35.616 

5.13 

14.77 

35.495 

5.H 

13.96 

35.377 

5-07 

13.09 

35.269 

5.13 

12.16 

35.1.36 

5.13 

10.09 

34.845 

5.05 

6.93 

34-518 

4.57 

3.68 

34.411 

4.30 

3.31 

- 

- 

3.24 

34.505 

3.87 

2.83 

34.539 

3.87 

2.63 

34.652 

3.99 

2.42 

34.679 

3-95 

2.25 

34.720 

3.95 

2212  2.08 

2590  1.90 

2926  1.71 

3290  1.53 

3578  1.45 

3854  1.35 

4l4o  l . 23 


34.731  3.73 

34-737  3.66 

34-730  3.83 

34.731  3.99 

34.727  4.0? 

34.725  4.07 

34.720  4.22 


2096  2.24 
2369  2.06 
2640  1.89 
2916  1.78 
3190  1.59 
3735  I.06 


34.715  4.35? 
34-735  4.06 
34.742  3.99 
34.741  3-99 
34.736  4-o6 
34.718  4-37 


' 


. 

•  •  ' 

- 


.  ■■ 


■ 

• 

; 

■ 

• 

• 

' 

VESSEL 

VEMA 

LAT  30 

°21 '  S 

VESSEL 

VEMA 

LA.T  29°44 

.»  s 

CRUISE 

4  16 

LONG  UT 

E 

CRUISE 

v?  lb 

LONG  79u34 

.»  E 

STATION  #  b 2 

SONIC  DEPTH  A892  M 

STATION 

#  63 

SONIC  DEPTH  3823M 

DATE 

31  I  bO 

BT  #  1336 

DATE  4 

1TT0 

BT  #  1410 

LOCAL 

TIME  XU: 50 

WIRE  ANGLE  8° 

LOCiL  TIME  22  s  03 

WIRE  ANGLE 

_ 5° 

DEPTH 

TEMP 

SAL 

Op  DEPTH 

TEMP 

SAL 

Oo 

(m) 

(°c) 

°/oo 

ml/l 

(m) 

(°c) 

°/oo  ml/l 

0 

22.78 

35.649 

5.17 

0 

23.89 

35  -  849 

4*77 

1440 

3. .11 

34-531 

3-97 

49 

19.78 

35-739 

5.51 

2  653 

1.91 

34  •  736 

3.93 

97 

15.79 

35-580 

5.70 

29S2 

1. 71. 

34-737 

3.99 

147 

14. 03 

35-395 

5-27 

3261 

1.60 

34-732 

4.10 

196 

12.43 

35-289 

5.31 

3565 

1.35 

34  -  726 

4.28 

295 

12.36 

35.169 

5-34 

3868 

1.02 

34-712 

4-51 

394 

11.71 

35.083 

5-33 

4175 

0 . 84 

34-707 

4-59 

591 

10.18 

34-858 

5.42 

4470 

0.82 

34-705 

4-72 

789 

8.22 

34.605 

5.00 

4707 

0.80 

- 

- 

988 

5.17 

34.409 

4.49 

4723 

0.80 

— 

- 

1185 

3.87 

34 -450 

3.92 

4771 

0.79 

34.704 

4.88 

1384 

3.37 

34.560 

3-52 

1583 

3.02 

34.635 

3.48 

1887 

2.64 

34.698 

3.72 

2180 

2.19 

34-727 

4.01 

2480 

1.93 

34-742 

4.28 

1 


-• 

• 

•  It 

■ 

•  r,A£ 

c 

.  . 

■ 

• 

X  '  .F  . 

• 

' 

.. 
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■  “ 
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•  * 
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# 

• 

* 
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, 

. 
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■ 

• 
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VESSEL  VEMA  LAT  30°01«  S  VESSEL  VEMA  LAT  3L°30t  S 

CRUISE  #  ~l6  LONG  “  CRUISE  #  1 6“  LONG  BBU19 1  .  E 

STATION  #"511  SONIC  DEPTH  3908  M  STATION  SONIC  DEPTH  gO^OM 

d^TE  g  iToO  BT  #  114.21  DATE  8  iTbQ  BT  #  14.68 

LOCAL  TIME  l4';48  WIRE  ANGLE  5-l6°  LOCAL  TIME  lg:28  WIRE  ANGLE  0°-5° 


DEPTH 

(m) 


TEMP 

(°C) 


SAL 

°/oo 


°2 

ml/1 


DEPTH 

(m) 


TEMP 

(°c) 


>AL 

Voo 


ml?l 


0 

25.28 

35-989 

4-75 

0 

25.39 

35.551 

4.92 

2285 

2580 

2878 

3169 

3477 

3759 

2.08 

1.86 

1.67 

1.46 

1.39 

1.39 

34.729 

It',  ill! 

34-738 

34.734 

34.732 

•fc 

2238 

2537 

2838 

3139 

3428 

3739 

3948 

2.23 

1.63 

1.37 

1.18 

1.14 

1.14 

34.736 

34.755 

34.745 

34.736 

34.729 

34.724 

34-741 

4.30 

4.48 

4.50 

4.71 

4-53 

4.62 

4-58 

■ 


. 


■ 

. 


VESSEL  VEMA 
CRUISE  #  16 
STATION  tfTS 
DATE  9  iTTO 


LOCAL  TIME  10; 28  WIRE  ANGLE 


LAT  33°2l±  *  S  VESSEL  VEMA 

LONG  89^09*  E  CRUISE  J l6 ' 

SONIC  DEPTH  3590  M  STATION  #T7 
BT  #  1U76  DATE  11  II  60 


28( 


S1L 

Ml 


shallow  cast  5-10° 
deep  cast  5>~1Q° 


LOCAL  TIME  12:23 


DEPTH 

..(ml,,. 


TEMP 

(°C) 


SAL 

°/oo 


0 

ml 


LAT 

LONG  ""92^9 rE 
SONIC  DEPTH  3B78M 
BT  #  1509 

WIRE  ANGLE 
shallow  cast  5- 

10° 

deep  cast  0° 


0 

49 

97 

11+7 

195 

295 

391 

591 

788 

986 

1183 

1381 

1580 

1779 

1977 

140 

377 

758 

1136 

1330 

1528 

1728 

1928 


23.17 

17.62 

13.98 

13.30 

12.38 

11.77 

11.36 

10.27 

ft? 

4.06 

3.36 

2.97 

2.67 

2.45 

13.41 

11.36 
8.78 
4-37 

3.49 
3.H 
2.77 

2.50 


35.805 

35-644 

35.419 

35.362 

35.180 

35.086 

35.021 

34.877 

34404 

34.492 

34.567 

34.635 

34.695 

35 • 354 

35.027 

34.664 

34.393 

34.466 

34.556 

34*615 

34.681 


4- 97 
5.92 

5- 48 

5.38 
5.50 

1:9 

5.39 

5-f7 

4.62 

4.30 

3.88 

3.79 

3.90 

4.02 

5.38 

5.48 

.27 

I-.39 

3.88 

3.79 

3.88 

3.97 


DEPTH 

(m) 


TEMP 

(°C) 


SAL 

%o 


ml?l 


t. 


0 

49 

99 

148 

197 

297 

395 

595 

793 

994 

1192 

1492 

1791 

2193 

2491 

2791 

2324 

2632 

2937 

3242 

3549 

3852 


23.50 

22.76 

19.94 

13.43 

17.09 

14.45 

12.54 

10.30 
8.56 

5.89 

.21 

2. 82 

2.32 

1.97 

1.74 

2.16 

1.90 
1.72 
1.48 
1.34 

•  1.18 


5- 


35.696 

35.679 

35.728 

35.808 

35.776 

35.516 

35.242 

34.896 

34.633 

34.443 

34.478 

34.579 

34.663 

34.719 

34.727 

34-728 

34.722 

34.731 

34-728 

34.725 

34.721 

34.718 


4-99 

4-95 

5.20 

5.04 

5.01 

5.27 

5.29 

5.41 

5.22 

4.41 

3.65 
3-35 
3.51 
3.79 
•  97 
.07 


i 

4 


.61 
.00 

.12 

.25 

fcg 


, 


' 


. 


.  . 


■ 

- 

• 

s 

• 

. 
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VESSEL  VEMA  LAT  31°  31 !  S 
CRUISE  #  lb  LONG  99°l8  *  ~E 
STATION  #"15B  SONIC  DEPTH  23o9 
DATE  111  II  60  BT  #  1552 

LOCAL  TIME  12:32  WIRE  ANGLE  _5° 

DEPTH  TEMP  SAL  Oo 

(m)  (°C)  %o  m!7i: 


VESSEL  VEMA.  LAT  33°32'  S 

CRUISE  J  lb  LONG  1Q1UQB'  E 

M  STATION  SONIC  DEPTH 

DATE  16  II  60  68407M 

LOCAL  TIME  l4~l5  BT  #  1550 

WIRE  AlJGLfe 
shallow  cast  5° 
_  deep  cast  0°-^° 


21.^0 

19.37 

17.89 

16.81 

16.12 

15.71 

13.16 

11.21 

9.80 

7.98 

4.90 

3.92 

3.21 

2.82 

2.44 

2.05 


36.023 

35.948 

35.837 

35.802 

35.779 

35.741 

35.327 

35.015 

34.807 

34.365 

34*397 

34.487 

34.580 

34.65; 
34.70 
34-73' 


1.4 

l-M 

5.40 

5.30 

5.30 

5.45 
5*55 
5.06 

b 

3.45 

3I67 


DEPTH 

(m) 


TEMP 

(°C) 


SAL 

%o 


A 


0 

47 

97 

147 

195 

293 

3o5 

593 

792 

993 

1192 

3492 

1790 

2091 

2390 

2690 


35.857 

35.709 

35.515 

35-439 

35.273 

35.044 

34-949 

34.797 

34.569 

35.5S9 

34-651 

34-712 

34.738 

34-746 


5.13 
5.47 
5.78 
5.45 
5. 45 
5.49 
5.55 
5-4,7 

5.04 

4-53 

3.98 
3  .£6 
3.64 
3.91 

4.19 

4.41 


2695 

2997 

3303 

3674 

3909 

4282 

4620 

5023 

p, 

6228 

6430 

6529? 

66307 


1.82 

34.749 

4.36 

1.62 

34.745 

4.44 

1.53 

34.739 

4.51 

1.29 

34.729 

4.53 

1.17 

34.725 

4.61 

1.07 

34.720 

4.61 

1.03 

34.718 

4-68 

1.07 

34.713 

4*68 

1.07 

34.715 

4.65 

1.13 

34.713 

4.7° 

- 

34.719 

4-o3 

1.19 

Ml 

1.21 

34.712 

4*68 

■  ' 

. 


■  ■  '  - 
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